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(54) Molded surface fastener, and method and apparatus for manufacturing the same 

(57) A molded surface fastener is manufactured by 
supplying molten resin (4) to the circumferential surface 
of a die wheel (2) rotating in one way to mold a substrate 
sheet blank (4a) and a multiplicity of substantially 
straight and inclined engaging element blanks (4b) in an 
integral form, and then pressing distal ends of the 
engaging element blanks (4b) by a heat-molding roller 
(9) in rotation at the same speed to incline the engaging 
element blanks (4b) further toward the substrate sheet 
blank 4a and also to melt the distal ends to shape each 
said distal end into an engaging head (12b) projecting in 
a direction opposite to the direction of inclination of the 
respective engaging element blank (4b). Each of the 
resulting engaging elements (12) is composed of a stem 
(12a) rising from the substrate sheet surface with incli- 
nation by a predetermined angle (61), and an engaging 
head (12b) projecting from an upper end of the stem 
(12a) in a direction opposite to the direction of inclina- 
tion of the stem (12a), an extension line of the engaging 
head (12b) crossing the substrate sheet surface at a 
predetermined acute angle (62). 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention: 

This invention relates to a surface fastener inte- 
grally molded continuously of thermoplastic resin by 
continuous injection or extrusion and composed of a 
substrate sheet and a multiplicity of engaging elements 
standing on a front surface of the substrate sheet, and a 
method and apparatus for continuously manufacturing 
the molded surface fastener. More particularly the 
invention relates to a molded surface fastener having a 
unique shape and excellent in engaging rate and 
engaging strength, and a method and apparatus for 
continuously manufacturing the molded surface fas- 
tener. 

2. Description of the Related Art: 

Conventionally, an engaging member in which 
female surface fasteners having a multiplicity of loops 
on the front surface of a substrate sheet, and male sur- 
face fasteners having on the front surface of a substrate 
sheet a multiplicity of engaging elements engageable 
with the loops are engaged by pressing, are already 
known. In recent years, application of such surface fas- 
teners is on the increase from connectors for daily 
goods to connectors for various kinds of industrial mate- 
rials. 

Although the surface fastener having a multiplicity 
of loops on the front surface of a substrate sheet is yet 
made of woven or knit fabric or non-woven cloth 
obtained by weaving or knitting fiber threads with no 
large variation as compared to the conventional surface 
fasteners, attempts have been made to improve engag- 
ing elements of the surface fastener in order to cope 
with the above-mentioned various uses, and at the 
same time, considerations have been made also with 
respect to the cost of production. 

Further, the use of the above-mentioned surface 
fasteners is on the rise also for underwear such as dia- 
per; therefore, the engaging elements for this use are 
required to have adequate engaging strength, adequate 
softness and less itchy touch. For this purpose, it is 
additionally cherished that the size of the engaging ele- 
ments is reduced to a minimum. Especially since dis- 
posable daily goods such as paper diaper should be 
inexpensive, fiber woven or knit surface fasteners tend 
to be avoided to lower the price as much as possible. 

On the other hand, the shapes of the conventional 
engaging elements are chiefly divided into three 
shapes: the hook-shaped engaging element having a 
hook-shaped engaging head curving in an arc down- 
wardly from the upper end of a stem standing on the 
front surface of the substrate sheet; the so-called mush- 
room-shaped engaging element having an umbrella- 
shape engaging head bulging in all directions and 



upwardly from the upper end of a stem standing on the 
front surface of the substrate sheet; and the palm-tree- 
shaped engaging element having a palm-tr e-shaped 
hook engaging head projecting from the upper end of a 

5 stem standing on the front surface of the substrate 
sheet. Of course, various modifications have been sug- 
gested to improve these three types of engaging ele- 
ments individually. 

These three types of engaging elements are 

10 remarkably different in engaging characteristics from 
one another as follows. The hook-shaped engaging 
head of the hook-shape engaging element tends to 
deform and catches a companion loop almost at the 
same position, while the umbrella-shape engaging head 

is of the mushroom-shaped engaging element is hard to 
deform and is engaged by a plurality of companion 
loops crosswise in various directions. Therefore, the 
hook-shape engaging element has generally less 
engaging strength than the mushroom-shaped engag- 

20 ing element. However, the mushroom-shaped engaging 
element tends to be encountered with a so-called hang- 
ing phenomenon and also tends to damage itself or the 
companion loops during repeated use, thus it is disad- 
vantageous in this respect as compared to the hook- 

25 shaped engaging element. Regarding the rate of 
engagement with the companion loops, the mushroom- 
shaped engaging element is superior to the hook- 
shaped engaging element since the mushroom-shaped 
engaging elememt can engage in any direction, and it is 

30 easier to engage small loops. In the meantime, the 
engaging characteristics of the palm-tree-shaped 
engaging element may be described as a compromise 
between that of the mushroom-shaped engaging ele- 
ment and that of the hook-shaped engaging element. 

35 For the above-mentioned reasons, surface fasten- 
ers having mushroom-shape engaging elements are 
increasingly used as fasteners for industrial materials, 
interior ornaments and daily goods, which require ade- 
quate engaging strength and are used relatively less 

40 repeatedly. This mushroom-type surface fastener is 
exemplified by woven or knit fiber surface fastener dis- 
closed in, for example, U.S. Pat. Nos. 3,191,255 and 
4,846,815 and a molded synthetic resin surface fas- 
tener disclosed in, for example, U.S. Pat. Nos. 

45 3,718,725 and 5,077,870 and International Publication 
No. WO94/23610. 

A compromise engaging element between the 
hook-shape engaging element and the mushroom- 
shape engaging element is disclosed in Japanese Pat- 
so errt Publication No. Sho 63-66524. According to this 
Publication, the engaging element is made of monofila- 
ment composed of monof ilamentary stem standing in 
an inclined posture or a substantially upright posture 
from the knit cloth surface, and a substantially egg- 

55 shape engaging head integral with and projecting from 
the stem horizontally or diagonally upwardly. The 
engaging characteristics of this surface fastener is a 
compromise between the hook-type fiber surface fas- 
tener and the mushroom-type fiber surface fastener. 
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Namely, this surface fastener is easy to peel like the 
hook-type surface fastener and has adequate engaging 
strength like the mushroom-typ surface fastener and 
can secure adequate resistance against repeated use. 

The f her surface fastener disclosed in, for example, 
U.S. Pat. Nos. 3,191,255 and 4,846,815 has adequate 
softness because of its substance. However, this f toer 
surface fastener requires many processing steps, which 
is low in productivity and high in cost 

The surface fastener dislcosed in Japanese Patent 
Publication No. Sho 63-66524 is composed of a ftoer 
knit cloth like the foregoing surface fasteners, and it has 
also poor productivity and it has a limit in lowering its 
price. Further, since the egg-shape engaging head 
formed at an upper end of the engaging element of the 
surface fastener extends in parallel to the substrate 
cloth surface or a tip end of the engaging head faces 
diagonally upwardly, the stem is inclined further in the 
direction of its inclination when the surface fastener is 
pressed by the companion surface fastener. Therefore, 
most of the engaging heads face diagonally upwardly 
and as a result, a predetermined rate of engagement is 
hard to achieve. Also upon completion of engagement 
with the companion loops, the engaging element is less 
resistant against separation and can hence be sepa- 
rated very easily since the engaging element is made of 
monofilament so that they are too flexible and the 
engaging head has the above-described shape. 

On the other hand, the molded synthetic resin sur- 
face fastener disclosed in, for example, US. Pat. Nos. 
3.718,725 and 5,077,870 and International Publication 
No. WO94/23610 can be efficiently manufactured by a 
continuous process and is therefore low in price. Gener- 
ally, however, this type surface fastener is very rigid and 
inevitably hard to touch, particularly a very itchy touch 
when the upper end of the engaging element comes 
into contact with the user's skin. Therefore the surface 
fasteners of this conventional type are not suitable for 
daily goods such as underwear, and they are used 
mostly as connectors for industrial materials. 

SUMMARY OF THE INVENTION 

A first object of this invention is to provide a molded 
synthetic resin surface fastener which can secure high 
productivity and low price and also secure a high 
degree of flexibility and engaging strength as compared 
to those of hook-shape engaging elements in a conven- 
tional molded surface fastener, can prevent occurrence 
of a so-called hanging phenomenon without the risk of 
impairing an adequate degree of engagement with com- 
panion loops, can secure an appropriate degree of 
resistance against separation from the loops and is less 
in itchy touch as compared to the conventional hook- 
shape engaging elements. 

A second object of the invention is to provide a 
method of continuously manufacturing the above-men- 
tioned molded synthetic resin. 

A third object of the invention is to provide an appa- 



ratus for carrying out the above-mentioned method. 

According to a first aspect of the invention, the 
above first object is accomplished by a surface fastener 
molded of synthetic resin, comprising: a substrate sheet 

5 and a multiplicity of engaging elements standing on a 
front surface of the substrate sheet. Each of the engag- 
ing elements is composed of a stem rising from the sub- 
strate sheet and inclined at a predetermined angle (81) 
with respect to the front surface, and an engaging head 

w one end of which is integrally supported on an upper 
end of the stem and the other end of which extends in a 
direction opposite to the direction of inclination of the 
stem in such a manner that an extension line in a direc- 
tion of extension of the engaging head crosses the front 

is surface of the substrate sheet at a predetermined acute 
angle (62). 

In the molded surface fastener, a plurality of engag- 
ing elements may be arranged in a plurality of rows on 
the front surface of the substrate sheet, the stems of the 
20 engaging elements of each row being inclined in a com- 
mon direction, the engaging heads of the engaging ele- 
ments of each row extending in a common direction. 
Alternatively, the stems of each adjacent pair of rows 
may be inclined in opposite directions, and the engag- 
es ing heads of each pair of rows also may be inclined in 
opposite directions. In another alternative form, the 
stems of each adjacent pair of the engaging elements of 
each row are inclined in opposite directions, and the 
engaging heads of each adjacent pair of the engaging 
30 elements of each row may be inclined in opposite direc- 
tions. 

According to a second aspect of the invention, the 
above first object is accomplished by a surface fastener 
molded of synthetic resin, comprising: a substrate sheet 

35 and a multiplicity of engaging elements standing on a 
front surface of the substrate sheet. A pair of the engag- 
ing elements stand in a generally V- or Y-shape and 
each of which is composed of a stem rising from the 
substrate sheet at a predetermined angle (61) with 

40 respect to the front surface, and an engaging head one 
end of which is integrally supported on an upper end of 
the stem and the other end of which extends in a direc- 
tion opposite to inclination of the stem, the engaging 
heads of the pair of engaging elements extending 

45 toward each other, and an extension line of respective 
engaging head crosses the front surface of the sub- 
strate sheet at a predetermined acute angle (62). 

When the molded surface fastener is pressed by a 
companion surface fastener having a multiplicity of 

so loops on the front surface of a substrate sheet, the stem 
of each engaging element is inclined further in the direc- 
tion of its inclination so that the companion loop is 
guided over the stem. Then, when the pressure by the 
companion surface fastener is released, the stem resil- 

55 iently stands up so as to catch the loop between the 
stem and the engaging head. At that time, since the 
engaging head has an acute angle with respect to the 
substrate sheet, the caught loop is reliably retained in 
engagement with the engaging head. 
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When a pulling force in a direction of separation 
acts on the caught loop, the engaging head, unlike the 
conventional hook-shape engaging element, does not 
resiliency deform to keep th retaining force and, at th 
same time, does act on the upper end of the stem as a 5 
stand-up force so that the upper end of the stem would 
resiliency deform in a direction opposite to the direction 
of inclination to direct the chin of the engaging head 
diagonally upwardly, whereupon the loop is removed off 
the engaging head easily. Also in the case where plural 
loops are in engagement with the same engaging head, 
since the rear end of the engaging head is supported by 
the upper end of the stem, the loops would not remain 
engaged with the rear end of the engaging head during 
separation, namely, would not assume a hanging pos- 
ture so that the loops can separate smoothly from the 
engaging head. 

According to a third aspect of the invention, the 
above second object is accomplished by a method of 
continuously manufacturing a synthetic resin molded 
surface fastener having a multiplicity of engaging ele- 
ments standing on a substrate sheet, the method com- 
prising the steps of: rotating a die wheel having in its 
circumferential surface a multiplicity of substantially 
straight engaging-element-primary-forming cavities 
inclined at a predetermined angle with respect to a 
radial direction; continuously supplying molten resin to a 
molten resin introduction port of the die wheel under a 
predetermined resin pressure; molding a substrate 
sheet blank and a multiplicity of engaging element 
blanks in an integral form along the rotation of the die 
wheel while the engaging-element-forming cavities are 
filled with the molten resin; separating the molded sub- 
strate sheet blank and engaging element blanks from 
the circumferential surface of the die wheel and moving 
the separated blanks in a traveling path; and while mov- 
ing the separated substrate sheet blank and engaging 
element blanks in the traveling path, pressing distal 
ends of the engaging element blanks by a heat-molding 
roller to incline the engaging element blanks further in 
the direction of the inclination and also to melt the distal 
ends to shape each the distal end into an engaging 
head projecting in a direction opposite to the direction of 
inclination of the respective engaging element blank. 

Preferably, the molten resin is injected to the molten 
resin introduction port of the die wheel directly from a 
continuous injection nozzle disposed in confronting 
relation to the circumferential surface of the die wheel, 
or the molten resin is extruded from an extrusion nozzle 
toward the molten resin introduction port bounding 
between the die wheel and a pressure roller parallel to 
an axis of the die wheel. 

According to a fourth aspect of the invention, the 
above third object is accomplished by an apparatus for 
continuously manufacturing a synthetic resin molded 
surface fastener having a multiplicity of engaging ele- 
ments standing on a front surface of a substrate 6heet, 
the apparatus comprising: a die wheel having on its cir- 
cumferential surface a multiplicity of substantially 



straight engaging-element-primary-forming cavities 
inclined at a predetermined angle with respect to a 
radial direction; a drive source for driving the die wheel 
to rotate in one direction; molten resin supply means 
disposed to face the molten resin introduction port of 
the di wheel and having insid a predetermined width 
of sprue; separating means for continuously separating 
a surface fastener molded on the circumferential sur- 
face of the die wheel off the circumferential surface of 
the die wheel along the rotation of the die wheel; moving 
means for moving the separated surface fastener in a 
predetermined traveling path; and a heat-molding roller 
disposed on the traveling path in confronting relation to 
engaging element blanks of the surface fastener for 
pressing distal ends of the engaging element blanks 
downwardly and driven to rotate in a direction of the 
moving in synchronism with a moving speed of the sur- 
face fastener so as to melt the distal ends heated to a 
melting temperature of the resin material to shape each 
distal end into an engaging head projecting in a direc- 
tion opposite to the direction of inclination of the respec- 
tive engaging element blank. The die wheel usually has 
cooling means. 

Preferably, the molten resin supply means is a con- 
tinuous injection nozzle disposed in confronting relation 
to the circumferential surface of the die wheel. Alterna- 
tively, the apparatus may further include a pressure 
roller parallel in axis to the die wheel, and the molten 
resin supply means is an extrusion nozzle for extruding 
the molten resin toward the molten resin introduction 
port bounding between the die wheel and the pressure 
roller. For the V-shape or Y-shape engaging elements, it 
is preferable that the heat-molding roller has on its cir- 
cumferential surface a circumferentially continuous zig- 
zag pattern of bulged and recessed portions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view showing an engaging element 
in a molded surface fastener according to this 
invention; 

FIG. 2 is a plan view of the engaging element of 
FIG. 1; 

FIGS. 3(A), 3(B) and 3(C) are fragmentary perspec- 
tive views showing examples of shape of an engag- 
ing head of the engaging element; 
FIGS. 4(A) and 4(b) show a modified engaging ele- 
ment; 

FIGS. 5(A) and 5(B) show another modified engag- 
ing element; 

FIG. 6 is a fragmentary side view showing the proc- 
ess in which a molded surface fastener is manufac- 
tured according to a method of this invention; 
FIGS. 7(A), 7(B) and 7(C) show the manner in 
which the engaging head is formed in the method of 
this invention; 

FIG. 8 is a fragmentary perspective view showing 
ring-shape plates as components of a die wheel 
used in a molded surface fastener manufacturing 
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apparatus of this inv ntion; 
FIG. 9 is a side view showing the manner in which 
engaging heads f a substantially V-shape engag- 
ing element are formed by a single heat-molding 
roller; 

FIG. 10 is a side view showing a modified heat- 
molding roller suitable for use in molding a substan- 
tially V-shape or Y-shape engaging head; and 
FIG. 1 1 is a side view showing another embodiment 
of the process in which a molded surface fastener is 
manufactured. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Various preferred embodiment of this invention will 
now be described in detail with reference to the accom- 
panying drawings. 

FIG. 1 is a side view showing an engaging element 
of a molded synthetic resin surface fastener according 
to a typical embodiment of this invention, and FIG. 2 is 
a plan view of the engaging element. As shown in FIGS. 
1 and 2, the engaging element of this embodiment has 
a very simple form. The synthetic resin to be used for 
the surface fastener of this invention is exemplified by 
thermoplastic resin, such as polyamide, polyester and 
polypropylene. 

In FIGS. 1 and 2, reference numeral 1 1 is a sub- 
strate sheet molded of synthetic resin and having a front 
surface on which a multiplicity of engaging elements 12 
(only one illustrated here) unique in shape stand inte- 
grally as being molded. Each engaging element 12 is 
composed of a stem 1 2a rising from the front surface of 
the substrate sheet 1 1 with inclination by a predeter- 
mined angle 91 with respect to the front surface, and an 
engaging head 12b projecting from the upper end of the 
stem 12a in a direction opposite to the direction of incli- 
nation of the stem 12a and inclined by an acute angle 62 
with respect to the front surface of the substrate sheet 
11. 

The angle 61 between the front surface of the sub- 
strate sheet 1 1 and the stem 12a is determined by the 
quality of the synthetic resin, and the cross-sectional 
shape, size and whole shape of the stem. If the quality 
of the synthetic resin is soft, it is required that the angle 
is as large as possible but less than 90° to secure an 
adequate degree of resiliency; if the cross-sectional 
shape of the stem diverges toward its base end as illus- 
trated, the angle may be reduced near to 60 ° . The 
angle is determined based on the above-mentioned var- 
ious factors. 

The angle 62 between the front surface of substrate 
sheet 11 and the engaging head 12b depends on the 
angle 61 between the front surface of the substrate 
sheet 1 1 and the stem 12a. Specifically, at the crossing 
of the stem 12a and the engaging head 12b, its angle 63 
(o 61 - 62) determines the degree of opening of a 
bosom in which the companion loop is to be engaged. If 
the angle 63 is too small, it would be hard to engage the 



loop; consequently, for the angle 63 to secure engage- 
ment with the loop, the optimum value is selected in 
relation to the angles 61 , 62. 

The shape of the engaging head 12b is not specif i- 

5 caiiy limited and is generally exemplified by a flattened 
parallelepiped, a flattened spheroid and a triangular 
plate having a substantially oval cross section, as 
shown in FIGS. 3(A), 3(C) and 3(B). On the other hand, 
the shape of the stem 1 2a also is not limited to the illus- 

10 trated example and various other shapes may be sug- 
gested. In the example of FIGS. 1 and 2, the cross- 
sectional shape of the stem 1 2a is a generally rectangle 
elongated longitudinally of the engaging head 12b with 
its long sides increasing gradually toward its base end. 

15 In alternative forms, circular, oval, triangular and other 
polygonal cross-sectional shapes may be suggested, 
and such cross-sectional shape being uniform in size 
from the base end to the upper end. 

The engaging elements 12 are arranged in rows 

20 with the engaging heads 12b extending in a common 
direction and the multiplicity of rows are arranged to be 
disposed in width direction. Alternatively, the engaging 
heads of the engaging elements between each adjacent 
pair of rows may extend in opposite directions. In 

25 another alternative form, the engaging heads of each 
adjacent pair of engaging elements in the same row 
may extend in opposite directions. 

When the engaging elements 1 2 of the molded sur- 
face fastener of this invention are pressed by a compan- 

30 ion surface fastener having a multiplicity of loops on the 
front surface of a substrate sheet, the stem 12a of each 
engaging element 12 is inclined further in the direction 
of its inclination so that the companion loop is guided 
over the stem 12a. Then, when the pressure of the com- 

35 panion surface fastener is released, the stem 12a resil- 
iency stands up so as to catch the loop in the opening 
between the stem 12a and the engaging head 12b. At 
that time, since the engaging head 12b extends at an 
acute angle 62 with respect to the substrate sheet 1 1 , 

40 the caught loop is retained reliably in engagement with 
the engaging head 12b. 

When a pulling force in a direction of separation 
acts on the caught loop, the engaging head 12b, unlike 
the conventional hook-shape engaging element, does 

45 not resiliency deform to keep the retaining force and, at 
the same time, does act on the upper end of the stem 
12a as a stand-up force so that the upper end of the 
stem 1 2a would resiliently deform in a direction opposite 
to the direction of inclination to direct the chin of the 

so engaging head 1 2b diagonally upwardly, whereupon the 
loop is removed off the engaging head 12b easily. Also 
in the case where plural loops are in engagement with 
the same engaging head 12b, since the rear end of the 
engaging head 12b is supported by the upper end of the 

55 stem 12a, the loops would not remain engaged with the 
rear end of the engaging head 12b during separation, 
namely, would not assume a hanging posture so that 
the loops can .separate smoothly from the engaging 
head 12b. 
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FIGS. 4(A), 4(B), 5(A) and 5(B) show modified 
engaging elements. A pair of engaging elements 12, 12 
of these figures stand on the surface of the substrate 
sheet 11. In the modified example of FIGS. 4(A) and 
4(6), the pair of engaging elements 1 2, 1 2 share a com- 5 
mon generally V-shape base and rise from the substrate 
sheet 11, and an engaging head 12b is formed at an 
upper end of the respective stem 1 2a. Each of the pair 
of engaging head 2b extends toward each other. Each 
engaging head 12b extends in a direction opposite to w 
inclination of the corresponding branch at a predeter- 
mined acute angle 62 with respect to the front surface of 
the substrate sheet 1 1. On the other hand, in the modi- 
fied example of FIGS. 5(A) and 5(B), the pair of engag- 
ing elements 12, 12 is provided like the example of 75 
FIGS. 4(A) and 4(B) but its base includes an upright 
base portion 12c standing upright from the substrate 
sheet 1 1 at a predetermined height at a predetermined 
angle 61 with respect to the front surface, and a pair of 
stems 12a, 12a standing in a generally V-shape from 20 
the upright base portion 12c. And a pair of engaging 
heads 1 2b, 12b project from upper ends of the respec- 
tive stem 12a, 12a toward each other, each engaging 
head 12b extending in a direction opposite to inclination 
of the corresponding stem 12a at a predetermined 2 s 
acute angle 62 with respect to the front surface of the 
substrate sheet 11. Therefore, the whole shape is a 
generally Y-shape. 

The molded surface fastener having the foregoing 
shape is continuously manufactured in the following so 
method using an apparatus described below. FIG. 6 is a 
fragmentary side view showing a typical process in 
which the molded surface fastener is continuously man- 
ufactured on a typical apparatus, and FIGS. 7(A), 7(B) 
and 7(C) are side views showing the process in which 35 
the distal end of an engaging element blank is shaped 
into an engaging head by the apparatus. 

In FIG. 6, reference numeral 1 designates an injec- 
tion nozzle, whose tip surface has an arcuate surface 1a 
complementing the circumferential surface of a die 40 
wheel 2, for continuously injecting molten resin 4 from 
an orifice. In this embodiment, the injection nozzle 1 has 
a single central sprue 1c. 

The die wheel 2 is a hollow drum having a water- 
cooling jacket 2a inside and composed of a multiplicity 45 
of non-illustrated ring-shape plates fixedly placed one 
over another along its axis in a laminate form. Each of 
the ring-shape plates in the laminate form has a multi- 
plicity of engaging-element-primary-forming cavities 5 
in the circumferential surface of the die wheel 2. In this so 
embodiment, the engaging-element-primary-forming- 
cavities 5 are formed by placing the ring-shape plates in 
such a manner that every other ring-shape plate are first 
ring-shape plates 51 each having a multiplicity of 
engaging-element-forming cutouts 51a at a predeter- 55 
mined pitch along its circumferential edge, while the 
remaining ring-shape plates are second ring-shape 
plates 52 each having front and rear flat surfaces and 
sandwiched between each adjacent pair of the first ring- 



shape plates 51 . Each of the engaging-element-forming 
cutouts 51a extends, as shown in FIG. 8, straightway 
inwardly from the circumferential edge of the first ring- 
shape plate 51 at a predetermined angle 90° - 61 with 
respect to a radial direction, and has an elongated trian- 
gular shape. An inner end of each engaging-element- 
forming cutout 51a is a neck 51b slightly bent in a sub- 
stantially radial direction. Thus the die wheel 2 has a 
multiplicity of engaging-element-primary-forming cavi- 
ties 5 partially defined one by each engaging-element- 
forming cutout 51a. The shape of this engaging-ele- 
ment-forming cutout 51a should by no means be limited 
to the illustrated example, and alternatively it may be an 
elongated parallelogram. 

In an alternative form, the second ring-shape plates 
52 may be substituted by third ring-shape plates 53 
each having along their circumferential edge a multiplic- 
ity of triangular reinforcing-rib-fbrming cutouts 53a iden- 
tical in phase with the individual engaging-element- 
forming cutouts 51a. The engaging element 12 molded 
on the modified die wheel 2, which is composed of the 
first and third ring-shape plates 51 , 53, has a pair of tri- 
angular reinforcing ribs one on each of opposite sides of 
the stem 12a so that the engaging element 12 is pre- 
vented from falling flat sideways. 

The die wheel 2 is driven by a non-illustrated known 
drive unit for rotation in a direction indicated by an 
arrow. Further, at a position downstream of the die 
wheel 2, a freely rotatable guide roller 8 is disposed, as 
shown in FIG. 6, for horizontally guiding a molded sur- 
face fastener 10, as a semiproduct, peeled off the cir- 
cumferential surface of the die wheel 2. Further 
downstream of the guide roller 8, is provided a vertical 
pair of take-up rollers 6, 7 to be driven at a predeter- 
mined speed of rotation for moving the molded surface 
fastener 10 forwardly at a predetermined speed. 

At a position in a surface fastener traveling path 
between the guide roller 8 and the upper and lower 
take-up rollers 6, 7, a heat-molding roller 9 constituting 
essential part of the apparatus of this invention is dis- 
posed. The heat-molding roller 9 is disposed on the 
upper side of the surface fastener traveling path for 
pressing the distal end of each of the engaging element 
blanks 4b, which stand in an inclined posture on the 
molded surface fastener 10, by a predetermined pres- 
sure so that the engaging element blank 4b is inclined 
further in the direction of its inclination. For controlling 
the pressure, the heat-molding roller 9 is disposed with 
an adjustable gap with respect to the surface fastener 
traveling path. In order to secure smooth movement of 
the surface fastener 10 and to support the surface fas- 
tener 10 from the lower side against the pressure of the 
heat-molding roller 9, a freely rotational belt 13 having a 
support plate 13a inside is disposed in confronting rela- 
tion to the heat-molding roller 9. The speed of rotation of 
the heat-molding roller 9 is driven in synchronism with 
the speed of rotation of the take-up rollers 6. 7 by a non- 
illustrated synchronous drive mechanism. The synchro- 
nous drive mechanism is exemplified by a mechanical 
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type using a known timing belt and an lectronical type 
using a servo motor. 

FIGS. 7(A), 7(B) and 7(C) show the process in 
which the distal end of an engaging element blank 4b of 
the molded surface fastener 10 is shaped into the 
engaging head 12b. When the semiproduct of molded 
surface fastener 10 fed via the guide roller 8 after mold- 
ing by the die wheel 2 arrives at the heat-molding roller 
9 rotating in a direction of the feed in synchronism with 
the speed of movement, the distal end of each engaging 
element blank 4b standing in an inclined posture on the 
molded substrate sheet 1 1 is pressed by a predeter- 
mined pressure. As a result, the engaging element 
blank 4b is inclined further in the direction of inclination 
and, at the same time, its distal end is melted and 
shaped into the engaging head 12b projecting in a 
direction opposite to the direction of inclination of the 
engaging element blank 4b. At that time, the extent of 
projecting of the engaging head 12b is determined by 
the time the distal end of the engaging element blank 4b 
is in contact with the heating molding roller 9, and the 
angle 61-62 between the molded engaging head 12b 
and the stem 12a and the shape of the engaging head 
12b are determined chiefly by the pressure and heating 
temperature of the heat-molding roller 9. By controlling 
these conditions, a wide selection is guaranteed for the 
shape of an engaging head 12b. 

The present inventor(s) discovered that this forming 
of the engaging head 12b by the heat-molding roller 9 is 
effective unexpectedly for the pair of engaging heads 
12b formed at the distal ends of the stems 12a of the 
engaging elements 12, which stand in a substantially Y- 
shape or V-shape, as shown in FIGS. 4(A), 4(B), 5(A) 
and 5(B). Partly since the two engaging element blanks 
4b are inclined in mutually opposite directions, and 
partly since the heat-molding roller 9 is rotated in syn- 
chronism with the speed of movement of the surface 
fastener 10, two engaging heads 12b can presumably 
be formed simultaneously. Namely, as shown in FIG. 9, 
two engaging heads 12b extending in opposite direc- 
tions are formed as the surface fastener 10 is fed, using 
one heat-molding roller 9. 

FIG. 10 shows a modified heat-molding roller 9 par- 
ticularly suitable for shaping the engaging head 12b 
formed at the distal end of each stem 1 2a of the pair of 
engaging elements 12 standing in the substantially V- 
shape or Y-shape. The modified heating molding roller 9 
has a wave-shape circumferential surface where bulged 
portions and recessed portions are arranged alternately 
in the circumferential direction. As long as the wave- 
shape is such that opposed distal ends of two engaging 
element blanks 4b are simultaneously inclined further in 
opposite directions away from each other, it may be var- 
ied to meet the molding conditions. 

FIG. 1 1 shows another typical process in which a 
molded fastener is manufactured on a modified appara- 
tus. In this modified apparatus, a pressure roller 3 driven 
for rotation in synchronism with the die wheel 2 is dis- 
posed in parallel to the axis of rotation of the die wheel 



2, and molten resin 4 is extruded from an extrusion noz- 
zle V toward a molten resin introduction port bounding 
between the die wheel 2 and the pressure roller 3. The 
remaining structure of this apparatus is substantially 

5 identical with that f the previous embodiment of FIG. 1 . 
As the molten resin 4 is extruded to the boundary 
between the die wheel 2 and the pressure roller 3, a 
molded substrate sheet blank 4a and a multiplicity of 
molded engaging element blanks 4b are molded in an 

w integral form on the circumferential surface of the die 
wheel 2. The molded substrate sheet blank 4a and 
engaging element blanks 4b are then peeled off the cir- 
cumferential surface of the die wheel 2. Then distal 
ends of the stems 12a of the engaging elements 12 are 

1$ shaped into opposed engaging heads 12b as pressed 
by the heating molding roller, and at the same time, the 
resulting molded surface fastener 10 is positively drawn 
by the take-up rollers 6, 7. In the embodiment of FIG. 
11, the molded surface fastener 10 is shown in a 

20 straight line from the die wheel 2 to the take-up rollers 6, 
7. However, it is preferable that the molded surface fas- 
tener 10 is guided by a non-illustrated guide roller to 
move through a predetermined angle circumferentially 
of the die wheel 2, similarly to what shown in FIG. 6. 

25 As is apparent from the foregoing embodiments, 
according to the molded surface fastener of this inven- 
tion, since the engaging element 12 has an engaging 
head 12b projecting from the upper end of an inclined 
stem 1 2a in a direction opposite to the direction of incli- 

30 nation of the stem 12a and extending at an acute angle 
62 with respect to the substrate sheet 1 1 , it is possible 
to secure an improved rate of engagement with loops of 
a companion surface fastener and to secure an appro- 
priate degree of resistance against separation from the 

35 loops, as compared to those of hook-shape engaging 
elements in a conventional molded surface fastener. 
Further, when a pulling force acts on the caught loop for 
separation, the engaging head 12b, unlike the conven- 
tional hook-shape engaging element, does not resil- 

40 iently deform so that an upper end neck portion of the 
stem 1 2a would resili entiy deform in a direction opposite 
to the direction of inclination to direct the chin of the 
engaging head 1 2b diagonally upwardly, whereupon the 
loop is removed off the engaging head 12b easily. 

45 Therefore, in the case where plural loops are in engage- 
ment with the same engaging head 12b, the rear end of 
the engaging head 12b is supported by the upper end of 
the stem 12a, the loops would not remain engaged with 
the rear end of the engaging head during separation, 

so namely, would not assume a hanging posture so that 
the loops can separate smoothly from the engaging 
head and a durability of the engaging elements 12 is 
guaranteed. 

Further, since the molded surface fastener of this 
55 invention can be continuously manufactured using the 
conventional molding apparatus with only a heat-mold- 
ing roller, for example, added, it is possible to guarantee 
an excellent rate of production and to offer a reasonable 
price. 



13 



EP0771 537 A2 



14 



Claims 

1. A surface fastener molded of synthetic resin com- 
prising: 

5 

a substrate sheet (11); and 
a multiplicity of engaging elements (12) stand- 
ing on a front surface of said substrate sheet 
(11); said surface fastener being characterized 
by that to 

each of said engaging elements (12) is com- 
posed of a stem (12a) rising from said substrate 
sheet (11) and inclined at a predetermined angle 
(61) with respect to said front surface, and an is 
engaging head (12b) one end of which is integrally 
supported on an upper end of said stem (12a) and 
the other end of which extends in a direction oppo- 
site to the direction of inclination of said stem (12a) 
in such a manner that an extension line in a direc- 20 
tion of extension of said engaging head (12b) 
crosses said front surface of the substrate sheet 
(1 1) at a predetermined acute angle (92). 

2. A molded surface fastener according to claim 1, 25 
wherein a plurality of said engaging elements (12) 
are arranged in a plurality of rows on said front sur- 
face of said substrate sheet (1 1), said stems (12a) 

of said engaging elements (12) of each row being 
inclined in a common direction, said engaging 30 
heads (12b) of said engaging elements (12) of each 
row extending in a common direction. 

3. A molded surface fastener according to claim 2, 
wherein said stems (12a) of each adjacent pair of 35 
rows are inclined in opposite directions, and said 
engaging heads (12b) of each pair of rows also are 
inclined in opposite directions. 

4. A molded surface fastener according to any preced- 40 
ing daim, wherein said stems (12a) of each adja- 
cent pair of said engaging elements (12) of each 
row are inclined in opposite directions, and said 
engaging heads (12b) of each adjacent pair of said 
engaging elements (12) of each row are inclined in 45 
opposite directions. 

5. A surface fastener molded of synthetic resin, com- 
prising: 

50 

a substrate sheet (11); and 
a multiplicity of engaging elements (12) stand- 
ing on a front surface of said substrate sheet 
(11); said surface fastener being characterized 
by that ss 

a pair of said engaging elements (12) stand 
in a generally V- or Y-shape and each of which is 
composed of a stem (12a) rising from said sub- 



strate sheet (1 1) at a predetermined angle (61) with 
respect to said front surface, and an engaging head 
(12b) one end of which is integrally supported on an 
upper end of said stem (12a) and the other end of 
which extends in a direction opposite to inclination 
of said stem (12a), said engaging heads (12b) of 
said pair of engaging elements (12) extending 
toward each other, and an extension line of the 
respective engaging head (12b) crosses said front 
surface of the substrate sheet (1 1). 

6. A method of continuously manufacturing a syn- 
thetic resin molded surface fastener having a multi- 
plicity of engaging elements standing on a 
substrate sheet, said method comprising the steps 
of: 

rotating a die wheel (2) having in its circumfer- 
ential surface a multiplicity of substantially 
straight engaging-element-primary-forming 
cavities (5) inclined at a predetermined angle 
with respect to a radial direction; 
continuously supplying molten resin (4) to a 
molten resin introduction port of said die wheel 
(2) under a predetermined resin pressure; 
molding a substrate sheet blank (4a) and a 
multiplicity of engaging element blanks (4b) in 
an integral form along the rotation of said die 
wheel (2) while said engaging-element-pri- 
mary-forming cavities (5) are filled with said 
molten resin (4); 

separating the molded substrate sheet blank 
(4a) and engaging element blanks (4b) from 
said circumferential surface of said die wheel 
and moving the separated blanks in a traveling 
path; and 

while moving said separated substrate sheet 
blank (4a) and engaging element blanks (4b) in 
the traveling path, pressing distal ends of said 
engaging element blanks (4b) by a heat-mold- 
ing roller (9) to incline said engaging element 
blanks (4b) further in a direction of inclination 
and also to melt said distal ends to shape each 
said distal end into an engaging head (12b) 
projecting in a direction opposite to the direc- 
tion of said inclination of the respective engag- 
ing element blank (4b), 

7. A molded surface fastener manufacturing method 
according to claim 6, wherein the molten resin (4) is 
injected to said molten resin introduction port of 
said die wheel (2) directly from a continuous injec- 
tion nozzle (1) disposed in confronting relation to 
said circumferetial surface of said die wheel (2). 

8. A molded surface fastener manufacturing method 
according to claim 6. wher in said molten resin (4) 
is extruded from an extrusion nozzle (11 toward 
said molten resin introduction port bounding 
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between said die wheel (2) and a pr ssure roller (3) 
parallel to an axis of said die wheel (2). 

9. An apparatus for continuously manufacturing a syn- 
thetic resin molded surface fastener having a multi- 
plicity of engaging elements standing on a front 
surface of a substrate sheet, said apparatus com- 
prising: 

a die wheel (2) having on its circumferential 
surface a multiplicity of substantially straight 
engaging-element-primary-forming cavities (5) 
inclined at a predetermined angle with respect 
to a radial direction; 

a drive source for driving said die wheel (2) to 
rotate in one direction; 

molten resin supply means disposed to face a 
molten resin introduction port of said die wheel 
(2) and having inside a predetermined width of 
sprue (1c); 

separating means for continuously separating 
a surface fastener (10) molded on said circum- 
ferential surface of said die wheel (2) off said 
circumferential surface of said die wheel (2) 
along the rotation of said die wheel (2); 
moving means for moving the separated sur- 
face fastener (10) in a predetermined traveling 
path; and 

a heat-molding roller (9) disposed on said 
traveling path in confronting relation to engag- 
ing element blanks (4a) of said surface fastener 
(10) for pressing distal ends of the engaging 
element blanks (4b) downwardly and driven to 
rotate in a direction of said moving in synchro- 
nism with a moving speed of said surface fas- 
tener (10) so as to melt the distal ends heated 
to a melting temperature of the resin material to 
shape each distal end into an engaging head 
(12b) projecting in a direction opposite to a 
direction of inclination of the respective engag- 
ing element blank (4b). 

10. A molded surface fastener manufacturing appara- 
tus according to claim 9, wherein said die wheel (2) 
has cooling means. 

11. A molded surface fastener manufacturing appara- 
tus according to claim 9 or 10, wherein said molten 
resin supply means is a continuous injection nozzle 

(1) disposed in confronting relation to said circum- 
ferential surface of said die wheel (2). 

12. A molded surface fastener manufacturing appara- 
tus according to claim 9 or 10, further including a 
pressure roller (3) parallel in axis to said die wheel 

(2) , said molten resin supply means being an extru- 
sion nozzle (1*) for extruding the molten resin (4) 
toward said molten resin introduction port bounding 
between said die wheel (2) and said pressure roller 



(3). 

13. A molded surface fastener manufacturing appara- 
tus according to any of claims 9 to 12, wherein said 
5 heat-molding roller (9) has on a circumferential sur- 
face thereof a circumferentially continuous zigzag 
pattern of bulged and recessed portions. 
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(54) Molded surface fastener, and method and apparatus for manufacturing the same 

(57) A molded surface fastener is manufactured by 
supplying molten resin (4) to the circumferential surface 
of a die wheel (2) rotating in one way to mold a substrate 
sheet blank (4a) and a multiplicity of substantially 
straight and inclined engaging element blanks (4b) in an 
integral form, and then pressing distal ends of the 
engaging element blanks (4b) by a heat-molding roller 
(9) in rotation at the same speed to incline the engaging 
element blanks (4b) further toward the substrate sheet 
blank 4a and also to meft the distal ends to shape each 
said distal end into an engaging head (12b) projecting in 
a direction opposite to the direction of inclination of the 
respective engaging element blank (4b). Each of the 
resulting engaging elements (12) is composed of a stem 
(12a) rising from the substrate sheet surface with incli- 
nation by a predetermined angle (01), and an engaging 
head (12b) projecting from an upper end of the stem 
(12a) in a direction opposite to the direction of inclina- 
tion of the stem (12a), an extension line of the engaging 
head (12b) crossing the substrate sheet surface at a 
predetermined acute angle (92). 
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